Thermal analysis (TGA and DTG) is a typical analytical technique to describe the relationship between physico-chemical changes and temperature. [1] [2] In order to synthesize complexes having practical applications. There is a need to investigate the effect of heat on complexes in order to establish thermal stability.
Iqbal and coworkers [3] [4] have synthesized and characterized complexes of tolbutamide and glibenclamide by FTIR, elemental analysis and TGA-DTA technique.
Thermal studies of complexes were carried out to determine their mode of decomposition, the activation energy (Ea), order of reaction (n), frequency factor(Z), entropy change (S), Free energy (ÄF) and apparent entropy change (*S). Thermal decomposition curves were discussed with careful attention of minute details. The freeman Carroll and Sharp-Wentworth methods have been used to calculate thermal activation energy and thermal stability.
However, very little work has been carried out on the synthesis and characterization and thermal degradation studies of the metal complexes of gliclazide, glibenclamide and glimeperide.
Hence in this work we prepare complexes of Cu(II), Co(II), Hg(II) and La(II) transition and inner transition metals with gliclazide, glibenclamide and glimeperide drug molecule. The solid complexes were characterized using different physico-chemical methods, like elemental analysis (C, H, N, S and metal content), IR and thermal analysis (TGA and DTG)
EXPERIMENTAL

Materials and reagents
All chemicals used were of analytical reagent grade (A.R.) and of highest purity. They included gliclazide, glibenclamide and glimeperide (Zim laboratories, Nagpur), Copper(II) Chloride , Lanthanum(II) Chloride heptahydrate (Hi media Lab, Mumbai) organic solvents used are absolute ethyl alcohol, DMF. These solvents were spectroscopic pure from BDH, hydrogen peroxide, hydrochloric and nitric acid (E.Merck) were used. De-ionized water was used in all preparations.
Instruments
Molar conductance of solid complexes in DMF was measured using Systronics conductivity meter, elemental microanalyses of the isolated solid complexes for C,H,N were performed at CDRI, Lucknow, using (HMS-932CLECO) Vario elemental analyzers. Infrared spectra were recorded on PerkinElmer, FTIR type 1650 spectrophotometer in wave number 400-4000 cm -1 . The spectra were recorded as KBr pellets.
The thermogravimetric (TG and DTG) analysis was carried out in dynamic nitrogen atmosphere (20 ml.min -1 ) with a heating rate of 10°C/ min. using shimatzu TGA-50H Thermal Analyzer at IIT Bombay (Mumbai) Electronic spectra recorded at Qualichem Laboratory, Nagpur.
Synthesis of metal complexes
Metal complexes or synthesized by adding metal salt solution in appropriate solvent to the solution of the ligand. The mixture was refluxed for 3-4 hours. Then the precipitate of metal complexes was obtained. It was filtered, washed and dried in vacuum desiccators.
All selected metals forms 1:2 complexes with gliclazide, glibenclamide and glimeperide, were confirmed by Jobs method of continuous variation 5 as modified by Turner and Anderson 6 .
Estimation of metals in complexes
An accurately weighed portion of the different complexes ranged from 10 to 30 mg was placed in Kjeldhal flask. A measured volume of concentrated nitric acid ranged from 5 to 10 ml was added initially to the powdered complexes to start the fast wet oxidation digestion. This mixture had been digested with some drops of H 2 O 2 solution using a gradual heating. This treatment was conducted until most of the powdered complexes were dissolved and the remaining solution had the colour of the corresponding metal salt. This solution was then diluted upto a 50 ml. with distilled water and the metal content was determined by titration against standard EDTA solution at a suitable pH value using the suitable indicator.
RESULTS AND DISCUSSION
Composition and structures of metal complexes
The isolated solid complexes of Cu(II), Co(II) ions with GLZ ligand, and GLB ligand while Hg(II), La(II) ions with GLM ligands were subjected to elemental analysis (C, H, N, S. and metal content), I.R., Molar conductance, thermal analysis (TG and DTG) to support the tentative structure. The results of elemental analysis listed in ) of the GLZ, GLB, GLM and their metal complexes 
IR spectral studies
The IR data of the spectra of GLZ, GLB, GLM ligand and there complexes are listed in table (2) . The IR spectra of the complexes are compared with those of the free GLZ, GLB, GLM ligands in order to determine the coordination sites that may be involved in complexation 7-14 . The tautomeric equilibrium depends on the extent of conjugation, nature and position of the substituent, polarity of the solvent etc.
Electronic spectral studies
In the ESR spectrum, from the observed 'g' values of Cu(II), Co(II), Hg(II), La(II) complex. It is evident that the unpaired electron is predominantly in dx 2 
Magnetic susceptibility studies
The room temperature magnetic moment of the complexes was found to be 4.66 B.M. which corresponds to the presence of Co(II), La(II) in octahedral geometry. Zayed et al 16 ., (2000) Cotton et al., 17 (1999) In addition to that, the Cu(II), complex is found to have magnetic moment value of 4.62 B.M. which indicates the presence of Cu(II) complex with tetrahedral structure.
Thermal analysis (TGA and DTG)
In the present investigation, the weight losses for each complex were calculated within corresponding temperature ranges. The obtained data are listed in table 4. All complexes are thermally decomposed in three decomposition steps within the temperature range of 50-600°C .The TGA/DTA curves for the complexes are shown in Fig. (a) to (d) The thermoanalytical data are presented in table 4. In studying the decomposition kinetics 18-26 , three methods mentioned in the literature were used in each case the least square plots were drawn. The first few points that did not fall on straight line were discarded. These types of deviations of points are reported in literature by several research workers. This is explained as due to the failure of obeying as first order kinetics always by the solids in their decomposition in the early stages. 
Theoretical Consideration
To provide further evidence regarding the degradation system of analyzed compounds we derived the TG curves by applying an analytical method proposed by Freeman-Carroll [27] [28] and Sharp-Wentworth [29] [30] .
Freeman-Carroll Method
26-27
The The plot between the term Vs gives a straight line from which slope can be calculated, also we obtained energy of activation (Ea) and intercept on Y-axis as order of reaction (n). The change in entropy (ΔS), frequency factor (Z), apparent entropy (S*) can also be calculated by further calculation.
Sharp-Wentworth Method
28-29
Using the equation derived by Sharp and Wentworth = Where, = Rate of change of fraction of weight with change in temperature. β = Linear heating rate by plotting the graph between Vs = , We obtained the straight line which gives energy of activation (Ea) from its slope.
The thermodynamic activation parameters of decomposition process of dehydrate complexes namely activation energy (Ea), enthalpy (ΔH), . The high value of activation energies reflect the thermal stability of complexes. The entropy of activation is found to have negative values in all the complexes which indicate that decomposition reactions process with lower rate than the normal ones [31] [32] [33] [34] [35] .
DISCUSSION
The complexes of Cu,Hg,La and Co were synthesized with oral hypoglycemic agents i.e. gliclazide,glibenclamide and glimeperide the formulae suggested for the complexes are well supported by the Jobs method of continuous variation as modified by Turner and Anderson,moreover,the formulae of the complexes further gets supports from the analytical data.
The structure of the complexes are supported from variety of spectroscopic technique like I.R,Electronic spectra,TGAmethod whose
